Background and aims: No previous study has reported on faecal incontinence (FI) amongst people with IBD. We aimed to determine the frequency and severity of FI in people with IBD, its association with known FI risk factors, and the effect on quality of life. Method: We randomly sampled 10,000 members of a national Crohn's and Colitis organisation over 18 years old. Demographic information, medical history, FI (ICIQ-B), urinary continence (ICIQ-UI), quality of life (IBD-Q) and free text responses about FI were collected. Current disease activity was reported using the Harvey Bradshaw Index for Crohn's Disease (CD), and the Walmsley Index for ulcerative colitis (UC). Data were managed using Excel, Stata and SPSS 18. Results: 4827 responses were received: 3264 were complete and included (32.6% response). 2178 respondents were female (66.7%); mean age 50.26 yrs (range 19-92); CD 1543 (46.98%); UC 1599 (48.97%); other IBD 126 (3.85%); no diagnosis given 6 (0.18%). 74% (2391) of respondents reported FI (95% CI 72-75). Nine percent (299) A v a i l a b l e o n l i n e a t w w w . s c i e n c e d i r e c t . c o m Journal of Crohn's and Colitis (2013) 7, e302-e311 Downloaded from https://academic.oup.com/ecco-jcc/article-abstract/7/8/e302/500392 by guest on 25 January 2019
Introduction
There is a dearth of evidence relating to chronic symptoms such as faecal incontinence (FI), fatigue and chronic pain in inflammatory bowel disease. Little is known about IBD-related FI except in patients who have a fistula, or have had ileo-anal pouch surgery. 1 Fears associated with FI and inability to find a toilet when needed are consistently amongst the top concerns of people with IBD. [2] [3] [4] Faecal incontinence, defined as "the involuntary loss of liquid or solid stool that is a social or hygienic problem" 5 is a devastating social, personal and hygiene problem which causes emotional distress. 6 It is estimated that between 2.2% and 15% of community-dwelling adults experience FI, [7] [8] [9] [10] although under-reporting is likely, due to the intimate and embarrassing nature of the problem. 11, 12 Incidence increases with age, is relatively rare in young adults, 13 and is highest amongst older people living in care homes. 14, 15 Prevalence in men and women is similar. 8, 9 FI is known to be linked to a range of pelvic floor disorders and vaginal delivery in women, 16 often related to complications during delivery, 17 and to anal sphincter surgery (e.g. haemorrhoidectomy, sphincterotomy) in both genders. 17, 18 FI can lead to social isolation, affect the ability to secure and maintain employment, impact on personal and intimate relationships, and affect self-esteem and quality of life. 6, [19] [20] [21] People may avoid situations and activities for fear of incontinence in a public, personal or intimate space. 22, 23 Various techniques are developed to limit the impact of any potential leakage. 24 FI is known to occur amongst IBD patients who have a perianal fistula, or an ileo-anal pouch. Fistula surgery also carries a risk of incontinence due to surgical involvement of the anal sphincter mechanism. 25 Ileo-anal pouch formation often leads to FI by day or soiling at night. Reported rates of FI vary 26 and night time soiling may affect 25% of patients following this procedure. 1 The risk of FI may be higher amongst people with IBD than amongst the general population. During relapse, symptoms include urgency, frequent watery or loose stools which may be difficult to control, and an unpredictable bowel pattern. Whether IBD-related FI occurs only in relapse, or whether FI is experienced regardless of disease activity, or stool type, is unknown.
The only estimation of the prevalence of FI, in 108 people with IBD attending a specialist Crohn's disease clinic, has been reported as 33.5%. 27 FI had previously been recorded in the notes of only two of these patients. Patients may be reluctant to report what is perceived as an embarrassing condition. Clinical staff may be reluctant to ask due to embarrassment or a lack of expertise on how to help if FI is reported. 11, 12 Physicians may be seen to focus only on the medical aspects of the condition, without considering the psychosocial and emotional impact of symptoms such as FI. 28 There are no definitive data on FI in people with IBD who do not have known pre-disposing features such as a pouch or fistula, although rectal compliance is reduced in both active and quiescent disease. 29 Whilst there is indication of an increased risk of FI in women with IBD who have a vaginal delivery compared to post-partum women without IBD, 30 it is not known whether factors which increase the risk of FI in the general population are applicable to those with IBD, or what the effect of FI is on people with IBD.
National guidelines recommend that health professionals engage in active-case finding for FI amongst high risk patient groups. 31 There is no evidence either that this is happening, or that it is an effective approach. With lack of evidence of need, services and facilities for people with IBD and FI remain undeveloped.
Materials and methods

Study population
10,000 members of Crohn's & Colitis UK (5000 female) were randomly selected to participate in the study by a computer generated random sequence from the total membership database of 28,917 people with IBD. They received the study questionnaire and information leaflet by post, with the option to complete it online (via a purpose-designed secure website, Survey Monkey ®) if preferred. Inclusion criteria were that the person was over 18 years old, lived anywhere within the United Kingdom, and had a self-reported diagnosis of IBD. Exclusion criteria were presence of a functioning stoma. The membership database was unable to identify people with a stoma, so we asked people with a stoma to return the questionnaire blank and inform us of the stoma. The covering letter emphasised that we wanted responses from people with IBD even if they had no experience of FI. One postal reminder was sent to non-responders after six weeks.
Study questionnaires
The survey included the International Consultation on Incontinence questionnaires for Bowel Incontinence (ICIQ-B) 32 and urinary incontinence (ICIQ-UI short form), 33 the IBD-Q 34 to assess condition-specific quality of life, and the Bristol Stool Chart 35 to record all usually experienced stool types. People with Crohn's disease or Crohn's colitis were asked to complete the Harvey-Bradshaw index 36 and people with ulcerative or other form of colitis to complete the Walmsley index. 37 An additional questionnaire was developed by two of the authors (CN, LD) specifically for this study to collect quantitative and qualitative data. Drawing on existing evidence of risk factors for FI in the general non-IBD adult population, 5, 38 the tool gathered demographic and IBD, medical and obstetric history data, as well as recording symptoms and perceptions of the e303 Faecal incontinence in inflammatory bowel disease influence of stress and anxiety, diet and other factors on FI symptoms.
Diagnosis of IBD
The study was designed to assure the anonymity of respondents unless they offered to take part in an interview. We were therefore unable to verify self-reported diagnoses via any other source, such as the respondents' GP or hospital consultant. Diagnoses were grouped into CD, UC, Crohn's colitis (CC), and other -including proctitis, indeterminate colitis, and microscopic colitis.
Ethical approval
This study was approved by the King's College London Ethics committee (reference PNM/09/10-33). Participants received information about the study. Return of a completed online or paper questionnaire was taken as consent.
Statistical analysis
The Chi-square test was used to compare the gender and age category of respondents to the charity membership as a whole. Univariable and multivariable logistic regression was used to examine factors associated with the presence or absence of FI. To reduce the number of variables in the multivariable analysis, only factors showing even slight evidence of an association with FI from the univariable analyses (p b 0.2) were considered. A backwards selection procedure was used to retain only the statistically significant variables in the final model. Comparisons of outcomes between patients with differing frequency of FI were made. These continuous outcomes were compared between groups using ANOVA or the Kruskal-Wallis test, depending on the data distribution. Pearson correlation was used examine associations between bowel control score and both quality of life and social function.
Data were analysed using Excel, SPSS and Stata.
Results
In total, 4827 responses were received either electronically (n = 488) or by post (n = 4339). Of the 4339 postal returns, 1493 were blank or had excessive amounts of data missing, and 70 were excluded as the respondents indicated that they had a current stoma. 3264 responses (n = 488 electronic, n = 2776 postal) were therefore included in the study (32.6% response rate) [ Fig. 1 There were statistically significant differences in the characteristics of the sample in age, gender and diagnosis compared to that of the charity membership as a whole, with respondents more likely to be in the middle years rather than younger or older, more likely to be female and to have UC rather than CD (all p b 0.001). However, as the sample size was large this statistical significance represents a few percentage points only.
To determine how many people with IBD have FI, we firstly considered responders only: almost three-quarters of the group (74%, 95% CI 72-75%) reported they have some faecal incontinence, with 40% of respondents classing their problems as occurring sometimes or regularly (Table 1) . This is acknowledged to be an over-estimate of the prevalence due to likely response bias. When all non-respondents were considered to have no FI problems, the prevalence of FI was found to be 24%. The true prevalence is likely to be higher, as the assumption that all non-responders had no FI problems is likely to be untrue. 41 .52% (n = 1355) report having to get up at night to open their bowels (once nightly 26.5%,n = 865; twice nightly 8.8%,n = 287; three times a night 3.52%,n = 115; four times or more per night (2.7%,n = 88)).
Univariable analysis
We examined the influence of factors known to affect FI in a non-IBD population. Initially the separate effect of each variable was examined in a series of univariable analyses, comparing those reporting any FI with those reporting no FI. Significant associations were found between FI and age, gender, having had a vaginal delivery, anal and colo-rectal surgery, and co-existing urinary incontinence (Table 2) .
Diagnosis and disease severity
There was not an association between FI and diagnosis (UC vs. Crohn's disease p = 0.39). A one unit increase in Disease Activity Index scores (DAI -Harvey Bradshaw Index for Crohn's Disease or Walmsley Index for UC -higher score = more active disease) increased the odds of FI by 26% for people with CD and by 30% for people with UC. However, regular FI was reported by some people with low DAIs indicating that FI can occur regardless of disease activity.
Age
FI increased with age up to the 51-60 age group where occurrence peaked, and decreased with age from 61 to 100. The youngest respondents were least affected. The statistically significant difference between age groups may be confounded by childbirth and increased likelihood of surgery or complications such as fistula with age (see below).
Gender
Incontinence was more likely in females than in males. The odds of FI were 0.7 in males compared with females.
Obstetric (childbirth) history
Risk of FI was increased by over 50% in women who had experienced at least one vaginal delivery. However, this significant association was lost in the multivariable analysis (see below). Self-reported obstetric complications (such as use of forceps, long second stage, baby over 4 kg, breech, shoulder or face presentation) during vaginal delivery did not increase risk of FI (p = 0.43).
Anal and colorectal surgery
There was a statistically significant association between FI and anal fistula surgery, and other colorectal or anal surgery (any of total or partial colectomy, previous ileostomy or colostomy, small bowel surgery or any other surgery for IBD) (all b 0.001%), and ileo-anal pouch surgery (p = 0.008), anal stretch (p = 0.001) and surgery for anal fissure (p = 0.006). Haemorrhoid operation (p = 0.56) and rectal prolapse surgery (p = 0.23) were not found to be significantly associated with FI, but numbers were small.
Urinary incontinence
1146 (35%) of respondents reported some degree of urinary incontinence (UI) (females 912: 79.6% of all respondents with urinary incontinence, 28% of total respondents). Of those with UI, it was reported as occurring about once a week or less often (n = 247: 22%), two or three times a week (n = 169: 15%), about once a day (n = 542: 47%), several times a day (n= 156: e305 Faecal incontinence in inflammatory bowel disease 14%), or all the time (n= 32: 3%). People with a higher urinary incontinence score, as measured by the ICIQ-UI, had a higher risk of FI. The odds of FI were over 3 times higher for people with an ICIQ-UI score of 7 or over, compared to those with a score of 0 (no urinary incontinence). 345 of study respondents (11%) experience FI either "sometimes" or "regularly" and also experience UI at least once a day. Of these, 209 (72%) are female.
Multivariable analysis
Subsequently the joint effect of the variables together upon FI was examined in a multivariable analysis. The multivariable analysis was performed three times. Firstly the data from all respondents were analysed together (Table 3) . DAI scores were omitted from this analysis, as these were each only applicable to a subgroup of the respondents.
The results suggest that the majority of the variables found to be associated with FI in the univariable analyses were again significant here. The exception was for vaginal delivery, which was no longer found to be significant after adjusting for the effects of the other variables in the analysis.
The analysis was then repeated to allow the inclusion of the two disease activity scores. Firstly the analysis was restricted to people with CD where the Harvey-Bradshaw score was valid, and secondly the analysis was restricted to people with UC where the Walmsley score was valid. For people with CD, there was a significant relationship between presence of FI and disease activity (p b 0.001), age (p = 0.005, with peaks in 51-60 and 81 + age groups), anal fistula (p = 0.01) or other surgery (p = 0.003) and urinary incontinence (p = 0.01). A one-unit increase in the DAI score for CD was associated with a 25% increase in the odds of FI. For people with UC there was a significant association between FI and disease activity (p b 0.001), abdominal surgery (p = 0.001) and urinary incontinence score (p b 0.001), with age and gender no longer being significant. A one-unit increase in DAI score for UC was associated with an increase in the odds of FI by 28%.
Associations with the frequency of FI
The next set of analyses treated FI as a four-point scale (never, rarely, sometimes, regularly), rather than as either yes or no. The four categories of FI were considered to be on an ordinal scale, and so ordinal logistic regression was used for the analysis. Both univariable and multivariable analyses were performed, with the multivariable analysis being performed 3 times to allow different variables in the analysis. We examined how different outcomes varied between respondents with differing frequency of FI. All outcomes were measured on a continuous scale. Almost all the variables examined were associated with the frequency of FI in the univariable analysis. Youngest people and men had the least frequent FI; women who had at least one vaginal delivery and people with urinary incontinence or who had previous surgery had the most frequent FI. However, on multivariable analysis, while age, gender, surgery and urinary incontinence were independently associated with FI frequency, vaginal delivery was not (Table 4) . After adjusting for all other variables, people with UC had an odds ratio of 1.28 for more frequent FI compared to people with CD; men had an odds ratio for more frequent FI of 0.72 (0.62-0.83, p b 0.001) compared with women. Pouch surgery was an independent risk factor for FI frequency in UC but not CD.
We asked people to rate their loosest and firmest stool type using the Bristol stool chart (pictorial representation of stools from 1 = small hard pellets to 7 = liquid stool). Looser stool was associated with more regular FI. Those with regular FI also reported being more bothered by flatus, a poorer quality of life and restricted social function than those with rare or no FI ( Table 5 ).
Quality of life
The IBD-Q assesses quality of life (QoL) over 4 domains (bowel symptoms, emotional health, systemic symptoms, and social function), and indicates the overall effect of IBD on QoL. A score of 1 indicates a very poor quality of life, whilst a score of 7 indicates a very good quality of life. We know that 9% of our sample had regular FI, yet 14% of respondents had a QoL score below 3.5 (50% of the total possible score) and 53% have a score below 5.25 (75% of the total possible score).
The ICIQ-B assesses continence issues over three domains (bowel pattern, bowel control, and quality of life) with a higher score in each domain indicating a worse pattern, poorer control, and poorer quality of life respectively. The association between bowel control score and both quality of life and social function was assessed. Bowel control score (from the ICIQ-B) was positively correlated with QoL (from the ICIQ-B: both scales higher is worse) (correlation coefficient 0.65, p b 0.001: as bowel control score (from the ICIQ-B)) improved (decreased), QoL score (from the ICIQ-B) also improved (decreased). Bowel control score was negatively correlated with social function (as low QoL score indicates better QoL) (correlation coefficient − 0.55, p b 0.001): as bowel control score (from ICIQ-B) worsened (increased), social function score (from IBD-Q) worsened (decreased).
We asked for opinions on what makes FI worse. Half of respondents (50%) reported that diet made their FI worse; 58% reported stress and anxiety as worsening FI symptoms. We also asked respondents if they had ever sought professional help for their FI. Of the 2391 reporting FI, 927 (38.7%) had sought help; 1447 (60.5%) had not; 18 (0.75%) did not respond to this question.
We examined the association between the degree to which the subjects worried about possibility of a bowel accident and the actual reported frequency of FI. Subjects were asked how often the possibility of a bowel accident was on their mind, and how bothered they were by this on a scale of 0-10, where 0="not at all" and 10 = "a great deal". The difference in these measures between faecal incontinence groups was examined (Table 6 ) and found to vary between the four FI groups. Those with more frequent FI were more likely to think about a bowel accident, and were also bothered by this more. However, two-thirds of people reporting that they never experienced FI, reported thinking about it, even if only rarely.
We also gathered extensive free text comments, and interviewed 28 people in depth about their experiences of FI. We have subjected these data to a separate qualitative analysis, reported elsewhere. 39 
Discussion
This is the first large scale study of FI in people with IBD. We found that 74% of our respondents report FI at least occasionally. Whilst these results are likely to be biased by selective responding, with people with FI more likely to respond than those without, they indicate that many more people with IBD have FI than in the general population (approximately 10%). 2 Even if all our non-respondents are continent, which seems unlikely, a minimum of 24% of people with IBD are likely to have FI. The majority of those with FI had not sought professional help for it, reflecting earlier small scale findings that people with FI do not tell either general practitioners or gastroenterologists about this symptom. 12 We have no reports from our participants of FI being investigated, for instance by manometry or anal ultrasound, and FI in this study population is self-reported. Given the embarrassing and taboo nature of the problem, we propose it unlikely that anyone would claim FI without having it. Further, as we have reported elsewhere the experience of FI is unique to each individual and does not necessarily correlate with amount or frequency. 39 Where help had been requested, the assistance offered tended to focus on containment products, rather than active management to try and reduce incontinence.
FI was no more likely to occur in CD than in UC but was more regular in UC and clearly linked to disease activity, although some of those reporting regular FI report that it occurs regardless of disease activity. A one unit increase in DAI increases the odds of FI by 25-28%. A small increase in disease activity, even when not warranting active intervention for inflammation, may tip the balance between continence and incontinence for some people. We found that FI was associated with stool consistency, with increased risk of FI with looser stool, but some also report FI with formed stool. Diarrhoea or loose stool, with an associated increased risk of incontinence is a recognised and accepted part of active disease, but may not be being addressed where it persists outside of flare up.
Age affected FI rates, up to a peak in the 51-60 year old group. This may be explained by other variables affecting FI, such as surgery, being less likely to have occurred in younger age groups. The reduction in risk of FI after 60 may be linked to retirement -analysis of qualitative data from the study revealed that employment-related stress is believed by many respondents to affect continence, with many reporting that FI reduces, and sense of control increases, when they stop working. Although we detected a reduction in FI after the age of 60, in the general population FI increases with age and is the second most frequent cause of admission to care homes amongst the frail older people. 40 In multivariable analysis, differences in rates of FI between genders were found, unlike larger community prevalence studies of FI where the prevalence of FI is approximately equal in men and women. 8, 9 In this young population, the higher rate in women may be thought to be influenced by childbirth. In univariable analysis, vaginal delivery was a risk factor for FI but this risk was non-significant in the multivariable analysis. This contrasts with previous reports of an association between vaginal delivery and increased risk of FI in women with IBD, when compared to women without. 30 Other authors have reported vaginal delivery alone does not influence rates of FI in women with an ileo-anal pouch after vaginal delivery, but a higher risk of FI with associated risk factors such as infant over 4 kg or instrumented delivery. 41 In the non-IBD female population it is known that complications during vaginal delivery further increase the risk of FI when compared to the risk presented by vaginal delivery alone. 18 We did not find that this association holds for women with IBD.
Women with FI were likely to experience it more frequently than men with FI, possibly related to a longer and more complete anal sphincter in men which may protect against FI related to diarrhoea.
The association between ileo-anal pouch surgery and daytime faecal incontinence is well established and replicated in our data. Reported rates of night-time incontinence vary from 3 to 17.9%, 28 to 25%. 1 The risk of FI may alter over time following pouch formation, with some studies reporting an increased risk 42 whilst others suggest no significant functional change in stool frequency or rate of FI. 43 Other anal and colorectal surgery also increases the risk of FI, as found in the non-IBD population. 5 This finding is important to communicate to patients as part of informed decision-making when surgery is suggested, and clinicians need to proactively enquire about FI in these high risk groups following surgery.
Over a third of our respondents reported urinary incontinence (72% of them women) and this was strongly correlated with the presence of FI. Presence of both urinary and faecal incontinence may suggest that for some, compromise to the pelvic floor affects both bladder and bowel control, or alternatively that frequent toilet visits for defecation may also stimulate an overactive bladder. There is an association between an overactive bladder and the irritable bowel syndrome. 44 The association found here may represent a similar, but as yet undefined, common pathway.
FI, where it was reported, was more frequent in women than men, in older rather than younger people, and in those with pouch or fistula surgery than those without. It was more frequent in UC rather than CD, possibly related to pouch surgery.
FI understandably negatively impacts QoL, as it does in the non-IBD population. 22 However, the relationship was only moderate (Pearson correlations with the two QoL measures used 0.65 and 0.55) suggesting that factors other than FI affect QoL in IBD. Irritable bowel syndrome (IBS) is currently being considered as a confounding presence in IBD, 45 and IBS symptoms of abdominal pain, bloating, urgency and feeling of incomplete evacuation have been associated with decreased QoL in non-IBD FI. 46 It is known that an IBD diagnosis itself can have a major impact on QoL. 47, 48 The contribution of FI to this remains to be explored.
There are interventions which have been shown to be effective in reducing FI and improving quality of life in IBD. Although most patients wish to avoid a permanent stoma, 49, 50 surgery to overcome intractable colitis and/or incontinence produces comparable global quality of life scores between those choosing ileostomy and those choosing an internal pouch. 51 Surgical sphincter repair combined with biological therapy improves outcomes and reduces post-procedure FI in peri-anal Crohn's disease, 52 although the study was small and of the ten participants, 3 experienced complications. Sacral nerve stimulation is showing early promise as a treatment for FI in Crohn's disease patients with sphincter disruption, 53 whilst posterior tibial nerve stimulation (PTNS) has been demonstrated, in an early pilot trial, to be effective for a minority of people with IBD. 54 The mode of action of PTNS is uncertain, although it is believed to enhance electromyographic activity in the internal anal sphincter. 54 It is not known whether PTNS can overcome the increased external anal sphincter fatigue that has been identified in IBD patients with FI. 55 Currently, conservative interventions such as biofeedback and pelvic floor muscle training, found effective in the non-IBD population, 56 remain untested in this patient group. The study has some limitations relating to recruitment and response rates. The membership of Crohn's & Colitis UK may not be representative of the UK IBD population as a whole, and may include higher than average numbers of those with IBD-related FI. Possible causes for the low response rate to this study include members not considering the issue important or relevant to them, not wishing to complete the survey online, and finding the questionnaire too long. Members were informed of the value of taking part regardless of their continence status, and paper questionnaires with reply paid return envelopes were provided to everyone. The comprehensive questionnaire may have deterred those struggling e309 Faecal incontinence in inflammatory bowel disease with fatigue. Although 70 people reported being ineligible due to having a stoma, it is likely that many more members who had a stoma did not respond. A final possibility is that although we had not recruited from this study population before, other researchers had and may have been doing so at a similar time. The Crohn's & Colitis UK membership may have experienced participation fatigue.
Conclusion
At least a quarter, and up to three quarters of people with IBD are likely to experience FI. This distressing symptom is linked to disease activity but FI can also occur in remission. FI is also associated with age, gender, most anal and colo-rectal surgery and co-existing urinary incontinence. FI is equally as likely in CD as in UC but may be more frequent in UC. Quality of life and social function were worse in those with FI. Health professionals need to proactively enquire about FI as the majority of people with IBD and FI are not divulging this during clinical consultations. The associations reported here may help to inform clinical decision-making, both in relation to treating disease flares and when embarking on surgery. Some surgical and minimally-invasive techniques are being tested, but there has never been an intervention study on the conservative management of FI in people with IBD, except for FI related to an ileo-anal pouch. There is a large and currently unmet need for help with continence in people with IBD.
